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EIMERIA SP. (APICOMPLEXA: EIMERIIIME) EUOMWYOMINC;
GROUNDSQUIRRELS(SPERMOPHILUSKLF.GANS) AND

WHITE-TAILED PRAIRIE DOGS{CYNOMYSLEUCURUS)IN WYOMING

Lain M. Shiilts' ", H()l)frt S. Sc\illf', Nancy L. Stanton', and (Ivmgv K, Menknis, Jr.''

Abstract. —Six species of the coccidian genus Eimcrui (E. larimcroisis [prevalence - 17%], E. hilcmicllata [12%],

E. beechcyi [34%], E. inorainensis [43%], E. cdUospcnnophiH [21%], and E. spcrmophili [5%]) were recovered from

WVominu ground squirrefs {Spcrniopliilus ch'^ans ele^,(ins) collected dining 1983, 1984, 1985, and 1986. Infected

ground s<iuirrels were found to harbor from one to five species simidtaneously. The 1007 hosts examined were collected

from two different habitats: ( 1) a xeric desert shrub-steppe and (2) an irrigated alfalfa-brome field. All species oi Eimeria

occurred at each study site during all years, although the prevalence of each species varied between years. This is the

first report of these congeries of species infecting this host. In a second study of sympatric populations of Wyoming
groimd stjuirrels and white-tailed prairie dogs (Cynomtjs leuctinis), we found three species o{ Eimeria present in l)()th

host populations (£. hcecheiji [white-tailed prairie dog prevalence = 83%, Wyoming groiuid stjuirrel = 52%], E.

moraincHsis [22%, 52%], and E. hilamcUata [17%, 10%]). This is the first report of these three species infecting

white-tailed prairie dogs. Eimeria larimercn.si.s was found in Wyoming ground s(|uirrcls but not in prairie dogs.

Levine and Ivens (1990) recently reported

17 species o( Eimeria from ground squirrels of

the genus Spennophihis. In most cases these

species o( Eimeria were described from small

samples of hosts collected from restricted geo-

graphic locations, and only 1 or 2 species were
recovered from the limited sample population

of squirrels. They listed no species from the

Wyoming ground squirrel, Spennophihis eh-

gans Kennicott, 1863.

Additionally, Duszynski (1986) has re-

ported that the host specificity of the coccid-

ian genus Eijiieria may be rather broad. For

example, Eimeria hihimeUata Henry, 1932

has been reported in nine species of ground
squirrels (Spermopliihis spp.) (Levine and
Ivens 1990); and E. lariinerensis Vetterling,

1964 has been found in five ground squirrel

species, white-tailed prairie dogs (Cynomys
leucurus JVIerriam, 1890) (Todd and Ham-
mond 1968a), and black-tailed prairie dogs

(C. hidovicianus Ord, 1815) (Vetterling 1964).

Cross-transmission experiments with oocysts

from prairie dogs inoculated into ground
squirrels have been successful (Todd and
Hammond1968a, 1968b, Todd et al. 1968).

The purpose of this paper is to report

the prevalence of six eimerian species in two

populations of Wyoming ground scjfuirrels

occiuring in two habitats and to report the

eimerian parasites of sympatric populations of

Wyoming ground squirrels and white-tailed

prairie dogs.

IVIETHOD.S

As part of an ongoing study on the life his-

tory of the Wyoming groimd sc^uirrel, 1007

individuals were examined for the presence

of coccidian parasites of the genus Eimeria

over a four-year period. These hosts were col-

lected from two habitats: (1) xeric cold desert

shrub-steppe, 14 km north of Baggs, Wyo-
ming (107°45'W, 41°17'N) and (2) an irrigated

alfalfa-brome field, 10 km south of Laramie,

Wyoming (105°33'W, 41°12'N).

In late June and early July of 1983 and 1986

groimd squirrels were snap-trapped in both

study areas using three 40 X 50 trapping grids

(0.6 ha) with traps set every 5 m (240 total

traps). In 1984 and 1985 squirrels were ran-

domly shot within the study sites throughout

their summer active season (April-August).

All squirrels were weighed, sexed, and ne-

cropsied. Fecal material was obtained during

necropsy from the lower large intestine.
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The second study was initiated in conjunc-

tion with a white-tailed prairie dog study con-

ducted by Menkens and Anderson (1989). The

study area, located 11 km south of Laramie,

Wyoming (105°40'W, 4r20'N), contained

populations of both C. leucunis and S. ele^ans

as well as a small population of 13-lined ground

squirrels (S. fridecemlineatus Mitchill, 1821).

A trapping grid of 11.3 ha containing 176 Na-

tional live traps was established. Traps were

baited with oats and opened before daylight

each morning. After a four-hour trapping pe-

riod the traps were closed for the remainder

of the day. Trapped animals were weighed,

sexed, and released; feces were collected

from each trap following the animal's release.

Trapping occurred over a five-day period,

3-7 July 1987.

All fecal samples collected in both studies

were placed in 2% potassium dichromate

solution at room temperature (25 C) for two to

three weeks to allow oocyst sporulation for

species identification. Sporulated oocysts

were isolated by flotation in saturated sucrose

flotation solution (specific gravity = 1.2) and

identified at lOOX objective with an Olympus
(CH) compound microscope.

Results

In the first study 613 ground sciuirrels

were collected from the irrigated site and

394 from the xeric site. Six species ofEimcria

were found infecting both populations. For

the entire sample, 26% of the squirrels har-

bored one eimerian species, 26%had two spe-

cies, 13% had three species, 2%had four, and

only two animals were infected with five spe-

cies simultaneously.

During the four-year sampling period, 168

of 1007 (17%) S. eh'gans examined were in-

fected with E. larimerensis. Significantly

more hosts were infected in the irrigated

study site (23%) than in the xeric site (6%)

(chi', p<. 01) (Table 1).

Eimcria hilamcUata was found infecting

11% of the s(}uirrels examined. The preva-

lence of E. bihunc'llata varied among years

and sites but there were never more than

21% of the hosts infected at any site during

any year (Table 1). Overall, there was no sig-

nificant difference in prevalence between the

two sites over the four years (chi", /; <
. 10).

Eimcria heecheiji Henry, 1932 was the sec-

ond most prevalent species found during the

study (34%), and for the four-year period the

prevalence was higher in the alfalfa field (38%
vs. 27%), but the difference was not signifi-

cant (chi", p < .10) (Table 1).

Eimeria morainensis Torbett, Marquardt,

and Carey, 1982 was the most prevalent spe-

cies found during the study (43%). Signifi-

cantly more hosts were infected with this spe-

cies at the irrigated site (55% vs. 25%) during

the four years (chi", p < .01) (Table 1).

Eimcria callospcrmopJiili Henry, 1932 was

found infecting 21% of the squirrels exam-
ined. It was present in both populations, but

no difference in prevalence was found be-

tween the two studv sites over the four vears

(chi', p< .10) (Table 1).

Eimeria spermopJiili Hilton and Mahrt,

1971 was the least commonspecies found dur-

ing this study (5%). It occurred in only a few

hosts from each study site, and no significant

difference in prevalence occurred between
the two sites (chi", p <

. 10) (Table 1).

In the second study a total of 69 S. elegans,

18 C. Iciiciiriis, and one S. trideceinlincatus

were trapped over the five-day period. Of
these, 47 S. elegans (68%) and 17 C. leucurus

(94%) were positive for the presence o{ Eimc-

ria oocysts. Thirty-six S. elegans (52%) and

15 C. leucurus (83%) were infected with

E. heecheiji. Similarly, 36 S. elegans (52%)

and 4 C leucurus (22%) harbored E.

morainensis. Three C. leucurus (17%) and

7 S. elegans (10%) were infected with E. hil-

amcUata. Eimeria larimerensis infected 3

S. elegans (4%) and none of the 18 C. leucu-

rus. Up to three eimerian species were found

co-occurring in indi\ idual hosts.

Discussion

Einwria larinwrcnsis was first described

from C. ludoiicianus from Larimer County,

Colorado (Vetterling 1964). In 1968 this eime-

rian was reported by Todd and Hammond
from an additional seven species of Sper-

mo))]iilus. including S. armatus Kennicott,

1863 from Utah and Montana; S. varicgatus

Erxleben, 1777 from Utah; S. trideccmlinea-

tus^voxn Wyoming; S. lateralis Say, 1823 from

Utah; S. /^c^t^c/jef// Richardson, 1829 from Cali-

fornia; C leucurus Merriani, 1890 from

Wyoming (Todd and Hammond1968b); and
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from Utah and Montana, S. richardsonii from

Montana and Wyoming [syn. S. elegans],

S. beecheyi from California, S. lateralis and

S. variegatiis from Utah, and S. tridecemlin-

eatus and C. leucurus from Wyoming).

Eimeria spermophili was first described by

Hilton and Mahrt (1971) from S. richardsonii

collected in Alberta, Canada. They also found

this species in S. franklinii from the same

area.

This is the first report of these six eimerian

species infecting S. elegans and the first of £.

beecheyi, E. morainensis, and E. bilamellata

in C. leucurus.

In the first study, although the number of

infected ground squirrels changed from

year to year, the same species were present

at both locations throughout the four-year

period. The large sample collected from dif-

ferent habitats over a four-year period indi-

cates that a single ground squirrel population

can be infected with several species of Eime-

ria. With a few exceptions, the results of this

study suggest that if intensive sampling were

conducted with any of the other species of

Spermophihis, more species oi Eimeria would

be found (Parker et al. , in review).

Moreover, the known species of Eimeria

may be considerably more widespread in

their host distribution. As noted above, sev-

eral reports of sharing of coccidian parasites

between species within a genus and between

different genera of sciurid hosts exist (Todd

and Hammond 1968a, 1968b, Todd et al.

1968, Duszynski 1986). Veluvolu and Levine

(1984) stated that an individual eimerian spe-

cies may infect at least 11 host species. How-
ever, most previous coccidian surveys of host

populations have reported a low species rich-

ness of the parasite community. Todd and

Hammond(1968b) reported the presence of

E. Iari7nerensis in 5 species of Spermophihis

and C. leucurus. They did not hnd this species

in S. elegans, nor could they experimentally

establish an infection in this species. This con-

trasts with the results of our first study in

which we found 18% of the ground s(|uirrels

infected with this species. Eimeria bilamel-

lata was also reported from a variety of ground

squirrels by Todd et al. (1968), although they

did not find this species in wild populations

ofC. leucurus or S. richardsotiii (syn. S. ele-

gans). These results also diifer from ours in

that we found 14% of 1007 S. elegans infected

with this species. However, Shults (1986)

could not experimentally establish infections

in this host even after immunosuppression

with corticosteroids for seven days prior to

inoculation.

Eimeria morainensis and E. beecheyi are

two of the most common protozoan parasites

infecting S. elegans, but neither species has

been previously reported from C. leucurus.

It is interesting to note that of the species

o{ Eimeria originally described from C. ludo-

viciani by Vetterling (1964) (£. ludoviciani,

E. cynomysis, E. larimerensis), and which

have also been identified from C. leucurus in

northwestern Wyoming (Seville and Wil-

liams, 1989), none were found in C. leucurus

from our site.
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